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Title of the Invention : 

Method of Forming Interconnection Line of Semiconductor Device 

Abstract : 

A method of forming an interconnection line using a landing pad is described. In a 
semiconductor device having a memory cell region and a peripheral region, a bit line is formed 
of not commonly-used polycide but metal having a high melting point so that contact pads are 
simultaneously formed in an N-type active region and a P-type active region. A landing pad is 
formed in the peripheral region at the same time when a bit line is formed in the memory cell 
region. A substantial interconnection contact hole is formed on the landing pad to reduce the 
aspect ratio of the interconnection contact hole. Thus, the interconnection contact hole is easily 
filled with aluminum in a reflow process when forming a metal interconnection layer. As a 
result, step coverage of metal deposited on the interconnection contact hole is improved and 
contact resistance is reduced to improve reliability. 
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§« SDH ^(Landing Pad)B 01 §& bH<y gg^gJOl S&EIO) flCL g jgg gjlgflggg ^ g g)g»g ^ & ^ MSX \ 
OHM. U\<=V2im AlgSl fe §£IM0[H3l/0fH J§§g^°g AlgslOI NS ggggapg g^g^OII SaToTF 

em mmm 4= as^ & cmoii, onga^oii mgejgig m&M%} m, saioii ^gag^oii agm sg ^^mn 01 
aamsyioii ggate! ^msMss^m gagfAsoect Ratio)* *s 4, ? m iiATi~iii 

3*H6!S SgAI. £|MS^ g§§0|| ojgH BHtfg Ss<ft8 8S(FI 1 1 ing)SPP1 tl3. 01 Oil COdf #d\ dH<y 

g eejSOII gsfSlfe ^i33HtH£|XI(Step-Cpveragepl «0W3. gSjlHSOl 5f Oh XI 01. 01 S 2J6H 4SHE31 §31 
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SMIAt 

BI1E UM flMIEfe g BTSSI AIAIMOI 2|» yEXIISxl°| UH <y g^gjaoil 2JOUH 0||££|*!*°j S g BB j E0 |O. 

UM *«22Efe B 2321 ti AIM Oil 2|& efS*flSx|2| bHS 33&B0II 2iO|AH ?g£|£ ¥ o, SSBOJEOIQ. 
* ES°| ^a«go|| Qigj « S oj g g 

12a : OIIEd|^¥2| IfSg" 12b : ^S5|£«s| ff SS « 

18 ' 20a : aoiejMgsjg 

20b : gHgHHEggg 24 . 2 o. s * # 

26 : 28 : 2§gg-g 

303 : *«™ 30b : eSSDIlE 

40 : bH*§ em 42 : HH( yg ^ 

B »S8 SrE«IS»2! bHtf SSggJOII ae 32S, «8J a SHE (Landing Pad)« 0IS6> bH<y S08.BO] a» 20! 

&£»OB/dS| BH^SSS SSJSfContact Hole)2| i«a dH<y(lnterconnection)°l 4. ufecfl =a|0B Hh 

ES2| s?h»0| S|| HI (Aspect Ratio)?! g}|6|fe SJ«§0| Sta. ~ 

19 ^ ^ *!3Ei BtfAOOl ¥l6HAH fe iJ-bHa°! as** HEoUa s S | gzngo^o, 

S&SfB ?)6I0| ESiSei gi!(FMIing)g fi^OIOj. em QSbH<M gS0IIA)°| gfy^SAHfe =W» 

sUPItf gsfSg i^2£ ^ffl EIS (Sputtering)^' Oil °I3H - ¥0| ^ g4(g gSf5 ^ ^ 0|Q| aeHfi ^ 3 -,,^ , 

0I»£ ggdKAspect Ratio)?! *fl a? ^S0||AH°| - HI El X| (Step-cover age)* ggV^-EIOi dHSSI 

BBJ0IU EeiH&OI g?|6|^ S»|S0I 2tCf. 

Sff ±1!* at £1 XI (Step-coverage) SigOl Sf «t3 1 ^SSfB( Chemical Vapor Deposition. CVD)S OWmii S^OIte 

m ssfsi^ai a,'§ gxiisg 32 °ip. 

S2H0II. fe^ia fe'g §HISi oHSSPI flSIOI. ^SOIIAH tt*0l*(A1)8 ifflagS^os gsfg, 3 soot: LHXI 550X: 
21 J2S0HAH maoism £ISg?(Reflow)A|^ S§iS§ gg!(Filling)A|3|fe AH£g ?Hg°l S3 01 «D. 

□ *U 256M0RAM % 1G DRAMES EISA! gaJSSJ BUHOI a« ^ S Oil CDdl. S^bHdS «SA| °- 0 | 

s SSS AtgolOtE =eJS§ SS(Filling)6l?l?| 0t§2. 
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mvM e ggsi ^g, =^uH<y ggAi wast sen 21 mmmm shsskd. +B»g2i hd\d\ m> +si&b 

°£ SOPt E§l(Small Deep Con tact) Oil H»og i^Ols ejg^s? gg§ *jsgj 4= oj £ s gejoj §§H| 
(Aspect Ratio)M 4= Sife S!S1IHE( Landing Pad)S Olg§t UH£ SlSsrfe 01 ao. 

s »asi ^is^mae. ^s&gfai a^pf *sig*o| a3Pf e ss , (SraaM 0eep contacts mmom z\m^ 
gfas sai 5jgspi 9ioH. eejsj gstiis ?|gt aao£ Wi 

oneej^a ?gsi£¥ft behisxioiiai. diMeiejM Ats«t= selimoie* oiy 2§§i*o £ Af§gKM 
ns ssa^a pg ess^on maiwi s^s agar 4- at^ »q. nan onedi^^oj oieypjg SSAm ra< s 
Aioii ^bsis^oii eisiiHEM §ssm 01 gHgnHEsioii ^g^e? dHag gs&°£Mi 5^21 ssima 

ggspi 91 e g tg£i ehsxnsasi amy issag. misa*^ ^bsisvs ^ eicnisasi uh 

£ gggfgOil 21CHAH. 

^£IE^IB^0|| 0|ie£|^¥°l iS§«, ^BSIS¥°I §J ?IIO|E£!^g igg tfe 
£PI §^g°l a a Oil flllgaa^g 3S(Deposit)8 f fe B3II; 

&pi Biiig^g gataoi. 4pi ousei^s) sag^oii a^sife biMaa ?s§a 4^1 ^ a g?a a^ggoii 

g^Slfe a§ HUE (Landing Pad)fi a § gajg(Contact Hall)g SAIOII jjAjgn= gjj 
&PI 12fg°J a a oil 2BJg*(0hmic Contact )g S^9|8 3SSffe B3II: 

4PI Uie^oj ^ Af^| §gic| g § aajs 0h2H2| &PI ^£ia?IB SB 0)1 AH , &P| 2°JS^g 3^e|g aj £ , 

Ej» BSAI34 2a,'§^S(0hmic Contact Layer )g mgSill. £P| 2°Jg*g 3^0|2| 0IBg£! ASg(Strip) 

4PI g^gei a soil »<y§^Q|s 3#5lfe B3II; 

£PI §3lg°l aSOII 21§5^i £PI dieyoi g, a^, gHgmiEggg gejg §■ f=! (Fi 1 1 ing) API — 

B3tl: 

4PI 2ISi^og 4PI Uieefg! SI 40| gHglBIEgSg ¥S0|2|°| 4P| Sr^g«o^ a 0 , 

2§§i^i XOolOI aiedfojm gHglWEg |g§|fe BOII; 

mmmsi aaoii ni2ieeie ^JSoife 3?ti; 

4^1 §H§IIHE?I°I 4^1 fl|2§£?B|g A'2}8f0l dH^g S^Stfe B3||: 

4^1 §3Jgoj xngo), fe g S?IS££i bH^g 3 Sot 2 fePI dHag §^i§ g§AI9|^ B3|| ; 

dHag g^g DHEiaSKM dHag SSSIfe E*31l» $»^2S 4=SStb 5g agog mci 
fefS6r S &»S°J dHa g^gfSOll °)6ta. 

oneai^A}. asi DRAM2I msssg onaaa^si die£»e.ig g g ai ij m. saioii ^aas^on 2§§i^og 



UHtfg g§!SS USoffe SSOIIAH g a Of 21 ^Jflg S4:A|3|fe g^^ <y°°£. bHtfg 5^±!g°| o,| SO| 

§01 SHI Eg} gHgIIHE?JOII gg^IH »g bHdg E^jgOl 

©BIAH ^HH^g SSAI. W^DIfe eiss*? 5SS0U 2|SH bHcjg i§ii§ §g(Fi llin 0 )8PP» tin. 01 Oil (Lffil fe! 
31 bHcjg gejgOII SSfElfe = ^2| ^U^W dill (Step-Coverage)^ SOfXIH, gejimoi aromw 01^ PJ6H cJSE 

?r s^fsa. 

Oim £31 SSSKH S HT92I 4IAI0IB CH§| 4^181 tfgSQ. 

XH1E LHXI BIIIEfe S &g2| ftlAIOOOII 2|gt g|Ex|l3x|2| bHd SggJgJOII 2ACHA) 0H2£|g¥2| §§E:SE0|I>, 

«12£ LHXI fll22Efe g gJgS| AIM Oil 2|gt BfSMS«2| bHfl gagfBOII SIOJAH ^S5J£^S| gSEfSSOIO. 

SHE Si JII12EM S^SIOj. AieiS5IB(10)«OH §4t2| agog JflOI£S^(14)g ggS|2, £gt ||SB|«¥S| fig 
S^(12a)a ^SaS¥°J frSSS!(12b), = i2ig« gct= Eai°ig2*g §Sef ^. 

aiaSQKl6). 0H3OI BPSG(Borophosphosilicate Glass) Efe USG(Undoped Si? Glass)* »«t7|^S^B (Chemical 
Vapor Depositor). CVD)2£ £!S(Deposi ton)&D. 

01 ® 011 22fS2| S£OII SOG(Spin on Glass)S ESSJOj US CIMOII. S£fSO| 22^2UFull Etchback) 

4r3l S0G2I- fll IB SON 16)21 i?l fll^SKM aesfAiao. 

01 OH S)o^l3||pjD^ (Chemical Mechenical Polishing, CMP)2S 401 UNISYS @&S1A||J 4= °{Ch 

ClgOfl 0H2£|^V2| tl|Ee*ojg 01 g 1 g ( Oua I -damascene ) 2 £ IS£lh Q|. 2JH ^pi g^goj aao| | b|M£19J 
mea &DIS BHHBOJfc e?DHEiy(Recerse Patterning)^ 8H> §4t2| &! 2*33011 2)oH &OI *H189!QK16)§ af o 
2| 2J0IS ±1213101 g(Groove)(18)S gg&L>. ^ 

01 * ^asa SJ 42*39011 °jsh a?i aiaaouiem cui 421*01. oiiE£i*!¥2i N g sas^(i2a)o« s^a 

E - ° 01 ^(18) Of2HOI| aoi«jegB.g (Direct Contact H ole)(20a)S §38111. gAIOH feM>| ^^ gs «o| m £fe p 
§ «rgg2!(12b)OII 3^£|E#| SHgHHEggg S§JS(20b)g iSBO. ffi£|Ai OII2ai^¥Ollfe 4.01 #(18)^°^^ 
0 |eieaEHg(20a)OI tJJIH 81U£| HIESIOJ ?5gi oi^XI <BQ. 

amm &d\ gasg seon inia§?fai oigsioi EiEHs(Ti)©s seis^g g^a >(22 )s oitm &oi 2 

Qi§*g =^°t(22)S W. Mo. Ta. Zr §2££ |gi 4= 2JD. 

AI22 Si fl|13ES S58KM. QgOII feOI CIO|§!JM = i*!S(20a)a feOI g«SiIHE8^g ESiS(20b) OfeH°l &9I a^EX^| 

?IB(10) fi^OIIAH. 4^1 2S)S*§ g^O}(22). = ElEffe^g &S A|31 TiSi 2BJ §*g(Ohn.ic Contact 

Layer)(24)S ii^^ES gg§ §0||, 

4f?l g2fSS K Sb Arg?l?|2| RTA(Rapid Thermal Anneal ing)§XIB 0IS6IW 500"C UIXI 700-COIIAH 102 LHXI 302 
§91 g*H£l§! S^OIU 3|& SfSfgeijg A|§8IOt EiE>s^(22)g OiefSS (Str ip)§tC| 

QAI N,U Arg?l3|°| RTAgXIB 0lg8IOI 700*C LH II 950'COIIAH 10S LHXI 30 £ =o ( gxH£ISIO). 4f9| TiSiE°)g^g 
(24) § ofSSm feg C54-TiS'S Sg»A|^ip. 

HI3E SJ AI14ES ifSSIOt. gl\ gag°l S3 Oil EJEISUOI MejoiE(TiN)S B J1S ^fflagSSOfl °loH 200A LHXI 
1000 A2) ^MS. SSfSKM ft}M § ™o, (26) g gggp oi (D) &OI m^S^(26)m WN. TaN. ZrNg°l 2§§^iai 
S! TiC. WC. TaC. ZrCg°l J2gSS^Bl}g g°l 4= «D. 



W4E S HI15S= SSSKM, UISP2J§ ggoPI ?|oH. 43>l g2>g2| a^oil 2S0II/H a* tfS£|fl Sf£r 2§§i^ 
. 0112*011 W. Mo. Ta, Ti. Zr g2| &}HI§ s}§i;>l4SSi£iOI| 2J6H 1000A LH XI 5000 A2) cjjg gsjsioi 2§§i^S 
(28) M UgSHQ. 

421 g(18)3f 431 P0|a{M5^S(20a)£ 0|ipOUIfe b|E£f9J ?S§3 431 §HgHHE§4g g§ig(20b)g g^AI^J 

a. 

Q\W 431 Hggg^ CH6I0II 431 iSl Si 431 Hggg^2| BS(i§g &3HI8 Algff ^ °IQ. 

£ iSi &46I3I ^ShOl . NS P§ #43^011 =A|0|| 5St|g aE s uieyoi- § a ( At§5ffe 

gd|A|0|E3f Ofy Hggg^OlU 2§I5^SH'iI Mg®Q. 

JII5E S AI16ES & §f3| 3f| 2 Of 3 (Chemical Mechenical Polishing. CMP)OIU SP50I agi]2|g§ 0lg8K)l 

. 431 I2§gS^§Hfg)°£ gna 43| dieyoj gJ gngmcggg ^§{£(20^%?) 

0I2J2J g3| Sf^§^a|(26)a 431 Zaggg*;Qf(28)g HI31&°s!M), b|e^oi (30a)a §Hgio|c(30b)S §St!Q. 

J3I6E Si XII17E. XII7E Si «M8Eg S£8f«. 43| g^gS) SB Oil &'aieisl^(SiN)(32)g §^§1 ^. 431 0HS£| 

m^m m&s\ ±m jhdhaiq gggfsa ggj& sass shmaihsu 8i¥s^(34). ta$?sbj aj 4^s=(36)g gg 

6(2, Cm Oil ^S3JS^2| 431 ^S]BESl^(32)m Hl^efD. 
HI8E Si XII19ES 43| §2}g2| aaoil HI212E»(38)g 

«I9E Si DI20EB S58KM. 43| ^^S|S¥0II ISS 43| gHgiIHE(30b)?)2J 431 ij|21^Qt(38)« &|2f8tOI HH£g 

E@iS(40)g §sea. 

BI10E Si SI21ES SS8KM. QgOII HH£g ES|fi(40) OF2H0H E£|y 431 a§ UHE(30b)2| tiSSU 2ife 431 21 
§ - SSS 0USSH2S nag #(lb H8S342I seg S~i^(Barrier Metal )ft gsfe * 

). 

431 gagoj 22*011 feg S3IEEg 3>fe S?¥0ls(AI)g SSfSfW dHdg S^S(42)g ggSKD 431 HH£g sejs 
(40) § HSAI2JQ. 



Old]) 43| BHdg S^S(42)g W^DIs 01 21 Oil Cu. Ag. Aug°| Si Al-Cu. Al-Si-Cu. Ag-Cug2| i^ggog 

» 4= sm. 

Afp| bH ^g 5^6(40)011 gf^Olfeg USAOIfe ggog b »*a|fe £ISS*(Ref lffl»)»H. 28 ifflEISSa. SI » 
*3iaS*SS0| SJOffl, s saoy/Hfe Al £IM£¥ ^gg A|go>ao U 0 | 0{) ^§£lb 2i OILIQ. 

&¥0|fe BIBS?| gSI3l ?|SHAH. e» 100rolS|2) gSEOIIAH Al-Si-Cu §31 2000a mil 6000A£| gsfg 
^(gsfSE^ y§ S£lif). 5!S4fEH« SXISI^AH g^Dlfe ggg°| 0.6bH 01421 S£0)|AH. b^s-SMIfe 450 

S 01421 SE0IIAH 30£ LHII 180s^ R II SI 01 3^SI»2| Olgg SWAISogMI 4 PI bH^g E§iS(40)S 9 3A|gj 

a. 

OJ^AH. ?asj£^0||fe 2i§g^(Stfe 2§§5^§ll , g)2S USS gHSnDE(30b)a &¥DlsOI ig@ HHdjg 
S (40)01 Ifjclll 6IU2I =§ig §4o|:HI g!P. 

XB11E SJ HI22ES S5««. OUIQfog AfS s ^2fgg0)| o, n HH ^ g g^g (42 )g nHQfe' (Pat terning)6K)l 

BH<y(42a)g a«sjp. 

fft£>At S SJS2I hhaj Igggi 
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«iaei±». =81 0RAM2I tHI2£l«!¥2| dlM£}°!S SfgAlB QH. SAIOil ^Sls^CHI Jfi^og gjaa 
g«SIIHE§ §£&2£M1. J " " " 

*^?2| t)H<y§ £S|g§ U£8,{= g£CH|AH *|£ SSa|o, <=j,|g 2±M3\S= §Kf 2J22S. HH< yg aejgoj oil g 01 
§01512 2§h £31 SISIIHE9I01I SSHI31 Sfg tffldg £§!g0| 

OMM ii^dHdS g£A|. gt* 0 |* £IM£? SSgCHI °|6H dddg S-g§ g S (Fi 1 1 IngJSPP, 312 01 CHI ©el & 
51 UHdg SOjfiOjl S^SIfe 3^2| ^U?lW£lXI(Step-Coveraoe)^ gOHI2, B^XW0\ ^01X101 Olsl ojsh 

CHolOl S fgg £PI AiAIMOy SSSII 8f20f . B 3|gr3 Af£UICHIAH & ?|*9OI0g/d S£2| XI £§ Jf£!If 

CHI 2I8H OifB S§0| Krg&S ge«8ia. 



1. 0fl2£l*!¥21 £fe BSHSM2| bHd SggfaOII SiCHAH, 

4'£IS:>I&£0II (HISSItt¥S| ff£§2<, ^£2j^¥°l S£«« % 3)|0IM£!^S Igsfb B31I; 
£}| gJDfgSI 2 s oil HI IH Set 8 3S(0eposit)81fer 93«; 

m\ aiaaota ^skm. #d\ cHi2di^¥°i g^s^oii s^si^ dij=sfpj zp 5ga 40| ^ SSJ£ «o, s ^ s «oii 

eiSHH 2 (Landing Pad)i!£g ES!S(Contact Hal I )# gAIOfl i!£81i= &3f|; 
£31 g21g°| S3 (HI 2a>g*(0hmic Contact )g =^°|g ajgsife 9311; 
£}| 121S°J 2eCHI s}/4§«o| g 5jg S ^ c+5)!; 

£?l 5! 3 CHI 2§§i^i «g§10| £31 dlM£l°i * £3| a§IIH±!£g a-g S gg(FI 1 1 ing)A|3| 

fe 9311 : 

£?l 2§§i^2£ i§@ £3>| b|E£fo, ^ m gj a 0 , a SJffl = g S g asjg ¥M0 |2|S| £31 sf^g^o^ 
fll^SlOl bieyoi^ gHgimng g£S r fer 9311: 

£31 S c« on ni2§2Qjg 3g6H= &3||: 

£}| §HgIIHH?|2| £31 fl | 2 g 3 of S Ai^sfoi HU-Mg a@ iSi ggaife 9311: 

° 31 »»B2| 220)1 fe g 3312228 £fe dHdg iJ^S *JgSlI2 £31 HHtfg -gSjg-g UgAOIfe 93«: 

BH ^§ = DHQySlOl bH4d S §£ SH = Etjia £xi*jo S - gsf ^ 2S s S og Wfc tii EaS3t ,o, yu Ai a 

2. UI1&CHI aCHAH. £31 d|e£f°j ?ii £31 gHSffltEggg = 010121 £31 ^£15319 S2CHIA1 
£31 2e-S*§ S^Qte fe'dlSUf ^gA|3l 2ejg*S(0hii.ic Contact Layer )§ §£812. £31 SoTg^g^a,^ 
Oie}gg< ?Sf ^gil(Strip)§. ? £31 SJ^g-ofg i< ga(& >jg sgog gffe y £X) | SX| oj HH ^ ggjgf J" 

3. flllgOU SiCHAl. £31 flllg^efoi BPS6(Borophosphosilicate Glass) S! USG(Undoped Si,' Glass)g°l &31 
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SSSIfe 2JS 8|fe S}Efll§x|2| HD<y iS^g. 

S?S 4. aigoil 2WAH. #31 HiaeotS 3S3|#§s>a (Chemical Vapor Oepositon)os fjgslfe 28 =go 
M Sffe BhEfflS«2| bHd gg^a. 

s^s 5. anson 2101 ai. maemg seoii soG(spin on Giassm ^ssioj Am agon, ae#2i 

(Full Etchback)gjgj°£ #31 S0G21 SI1SSQf£| gJ^S »|31»fc Jf sgog 3ffc e»£fl| SJ |o, hh< m § g«,g 



6. n leroii 9io\M. #3i bisefej ^sgoi #31 Misers ma 2^21 q&xis. qsmoi gssife 2s 

^S°S SFfe ^Efll#x|2| UHd ISSS. 

l£g 7 ai»oi £io)/H. #31 uimaiej #31 ^simsgas ssjsoi. #31 §»#g«°i p§ gj nsoii 

§^S 8. AI5S0II 21 01 AH. #31 H|Eyoi ?5If O|g#^3IS(0ual-dan>ascene)0)l 2I6H 2§§3^£g 1SAI3I 

fc as ^§»g sffe s[£xiisa°i bH<y ga^a. 

9. S1 1 SOU 2!OUH. #3| 2Sig*g 3*401 Ti. W. Mo, Ta. Zrg2| &3IXIS 3§ agog 3^ 

asasxisi mi<y s#gfg. 

S^S 10. UlllfOII 2iOU-l, #31 2°J§*g 5*Qt« ^B9|ggog g#81fe 21 agog Wfc ^E*jl#x|2| 

S^S 11. flllSOH SiCHAI. #31 ^#§«Q|0| TIN. WN, TaN. ZrNg2| Hm%2^m§im « TiC, WC. TaC. ZrCg2| 
2§§2^§SI§ m°i K3WS §S£lb 28 ^S2§ Slfe ^EfllSxIS) bH£ S#gJS. 

S^S 12. JJIIffOII aW/H. #3| 2©i!3*0| W. Mo. Ta. Ti. Zr§2| »3HIB! 5!B ^S2S Sife SJE*H§x|2| 
HHtf 8#9B. 

13. AM SOU °}0UH, #31 2§Si^ CH#0|| #31 Hfgi^ §g§ * av ? , 2§§g^o, esf ggo| g 
31AIS AtStt 4* 2ife 28 *§2S Slfe »£HSX|2| bDd 8333. 

s?s 14. 011 aw ah. #31 2§§3^i 21^1^32? sssi^ 28 si^ asasaai bHtf 

S?» 15. HI1S0II °<OUH. #31 »##^ejB #31 2§§i^I XOS^ g«0l 3 S 31 3f| £M 0 ^ (Chemical 
Mechenical Polishing. CMP) 3! Sdf50l S25^2|gg£| &3IAI2J 28 sgog 3 ^ o}EIII§x|2| HH a, gggjw 

S?» 16. HI tt« 210J/H. bHdg 3^01 feg SJIHEE* ST = Al. AI-CuS3. AI-Si-CuS3. Au. Cu. Ag 

Ag-CuS3g2| &3UI9J 28 ?S2§ e)E«l#x|2| bH<3 8#8tgj. 
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